In considering the cause of the rise in liver ascorbic acid brought about by 1:2:5:6-dibenzanthracene, it appeared possible that this was a result of the growthinhibitory action of the compound. There was some evidence (Elson, unpublished communication) that the growth inhibition was accompanied by a fall in the succinic dehydrogenase component of the succinoxidase enzyme system of the liver. Since the cytochrome oxidase component of this enzyme system is capable of rapid oxidation of ascorbic acid, it seemed possible that the rise in ascorbic acid after 1 :2:5:6-dibenzanthracene might be the result of less destruction by such oxidation occurring owing to the decreased content of the oxidizing enzyme. The dependence of the growth-inhibiting action of the carcinogen on diet offered an opportunity for investigation of this idea, since if the suggestion that the rise in liver ascorbic acid is a consequence of the growth inhibition is correct, it would not be expected to occur in animals maintained on the 20 per cent protein diet until after the animal had begun to lose weight. Estimations of liver ascorbic acid have been carried out in rats maintained on 20, 10 Estimation of ascorbic acid. This was carried out by the method described previously by Kennaway et al. (1944) .
Diet.
The 20 per cent and 10 per cent protein diets were the same as those described by Elson and Warren (1947) , and the 5 per cent protein diet the same as that described by Elson, Goulden and Warren (1947) . The dry diets were made into a "dough" by mixing with a little water. The animals were kept in separate cages and fed amounts of diet in excess of their daily consumption. They were weighed every 2 or 3 days.
High and low protein tabls.
In later experiments it was found necessary to estimate the amount of food consumed by each rat, and in order to facilitate this 25 per cent and 5 per cent protein diets were made up in 5 g. tablets in the shape of cylinders of approximately 3 cm. diameter and 0-5 cm. high. This necessitated replacement of some of the starch in the original diets by cane sugar and glucose in order to obtain a firm tablet. The composition of these tablets is given in Table I . The daily ration of each rat was usually 3 tablets (15 g.), and by weighing the remains the next day the food consumption could be determined with a fair degree of accuracy, since the tablets were found not to change appreciably in weight after exposure in air, and very little loss by crumbling occurred during eating.
1:2:5:6-Dibenzanthracene for injection was dissolved at a concentration of RESULTS. Figure 1 it is clear that in the animals maintained on the 20 per cent protein diet the liver ascorbic acid had already increased 7 days after injection and before the growth inhibition occurred; also, the succinic dehydrogenase activity (Thunberg technique) of the livers of rats No. 1, 2 and 3 was found not to be significantly lower than that of control rats maintained on the same diet and injected with arachis oil only.
Referring again to Tables II, m1 and IV it is seen that the maximum increase in liver ascorbic acid caused by 1:2:5:6-dibenzanthracene occurs in the animals maintained on the 10 per cent protein diet. It has been suggested (Elson and Warren, 1947 ) that the actual growth-inhibiting agent is a metabolic product of dibenzanthracene, andthat the rate of absorption and metabolism of the carcinogen is thus related to the total metabolism of the animal, which is, in turn, controlled by the level of protein in the diet. Thus a dynamic equilibrium exists between the rate of production of the toxic metabolite and the total metabolism of the animal. Judging by the magnitude of the growth-inhibiting effect of dibenzanthracene, this equilibrium appears to reach a maximum in the animals maintained on a diet of about 10 per cent protein content. The animals fed the 5 per cent protein diet grow only very slowly, but the effect of dibenzanthracene on them is not to make them lose weight, as would be expected if the magnitude of the growth inhibition was proportionate to that observed in animals maintained on the 10 per cent protein diet. This smaller effect is presumably related to the lower total metabolism of the 5 it must be supposed that the smaller increase in liver ascorbic acid in these animals is also connected with the same cause.
If the growth-inhibiting effect of dibenzanthracene is caused by inhibition of protein synthesis, it seems possible that energy normally used for protein synthesis could, in the inhibited animals, be diverted to increased carbohydrate metabolism, and that the increase in liver ascorbic acid is associated with this increase.
Observations of rats treated with growth-inhibiting carcinogens indicated no marked decrease in food consumption corresponding with the lower growth rate, and the animals usually appear very active in movement, etc.
Experiments were carried out in which the daily food consumption of individual rats was measured, before and after treatment with 1:2:5:6-dibenzanthracene. The food in these experiments consisted of the 25 per cent and 5 per cent protein tablets previously described (Table I) . The results are given in Fig. 2 and 3 . The growth rate of the rats fed on the 25 per cent protein tablets before treatment with dibenzanthracene was not as high as is usually obtained when the animals are fed the ordinary 20 per cent protein diet (Fig. 1) , probably because less of the "tablet" food was consumed. This was reflected in the reaction of the rats to the dibenzanthracene.
Instead of producing no immediate effect on the growth rate, as in the case of those amals fed.20 per cent protein diet (Fig. 1) , a considerable growth inhibition was observed. Immediately following the injection there was a drop in fqod intake lasting for one or two days, followed by rapid reeovery of appetite (Fig. 2) . The rats then reacted either by assuming an apparently prolonged lower rate of food intake (rat No. 1 and 2) which was accompanied by a rapid loss of weight, or the food intake remained at very little below the pre-injection level, although complete inhibition of growth and even loss of weight occurred (rats No. 3 and 4). In the case of rat No. 5, although complete inhibition of growth occurred, and at one time actual loss of weight, the food intake, after the initial drop, rose steadily to a value higher than the level before administration of dibenzanthracene At the time the animals were killed for determination of liver ascorbic acid the actual degree of growth inhibition was greater than the maximum previously obtained with the 10 per cent protein diet animals. The level of liver ascorbic acid was also the highest obtained (mean 386 y per g. liver). The rats maintained on the 5 per cent protein tablets also showed a drop in food intake immediately following the injection of 1:2:5:6-dibenzanthracene, but soon regained their initial level (Fig. 3) . This level was then retained or in some cases slightly increased for the duration of the experiment. The effect of the dibenzanthracene on the growth rate of the animals was not nearly as great as with the animals fed the 25 per cent protein tablets, and the level of liver ascorbic acid was also not so high (mean 344 y per g. liver). (Elson and Warren, 1947) . In animals maintained on low protein diets, although the rate of production of the "toxic" metabolite may not be so high, the animals' rate of protein synthesis is already restricted by the limited supply ofamino-acids in the diet, and on treatment with dibenzanthracene an immediate effect on growth is observed. It seems possible, therefore, that the increase in liver ascorbic acid in rats treated with dibenzanthracene may be directly related to the inhibitory action of the substance on protein metabolism and synthesis. In these animals energy normally used for protein synthesis may be diverted to increased carbohydrate metabolism, and the rise in liver ascorbic acid may be associated with this increase.
The assessment ofthe amount of food eaten following injection with the carcinogen lends some support to this idea. After an initial short period of loss of appetite the animal may react by assuming a somewhat lower level of food intake, or may continue to eat much the same or an even greater amount of food daily, although growth may be completely inhibited.
Under these latter conditions a very profound change in the basal metabolism of the animal must presumably have taken place, and considerable investigation will be necessary before the significance of this change can be fully asessed. At present, pending further investigation, it can only be suggested that the rise in liver ascorbic acid may well be one of the results of this altered metabolism.
SUMMARY.
The increase in liver ascorbic acid produced by treatment with 1:2:5:6-dibenzanthracene in rats maintained on 20, 10 and 5 per cent protein diets has been studied. In animals fed 20 per cent protein diet liver ascorbic acid increases before any marked growth-inhibition is observed, and the increase is thus not an indirect consequence of the inhibition of growth.
The growth-inhibition is not merely the result of a lowered intake of food.
The animals may react to treatment with dibenzanthracene by maintaining or even increasing their daily food consumption, although growth is completely inhibited. This suggests that a profound change in basal metabolism must have taken place, and the rise in liver ascorbic acid may be associated with this change.
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